Source of material 1.0g( 0.004 mol) 6,12-dihydroindeno [1,2b ]fluorene, 20 mL DMSO and 1.0 g(0.018 mol) KOH are added into a100 mLflask. Then 2.6 mL(0.024 mol) 1-bromobutane wasadded dropwise with stirring atroom temperature.The mixturewascontinuously stirred for overnight. The reaction solution waspoured into 100 mLdistilled water and wasextracted with dichloromethane. The organic phase wasw ashed with distilled water and dried with Mg 2 SO 4 ,before it wasconcentrated. The solvent wasevaporated and the residue waspurified by column chromatography on silica gel using petroleum ether aseluent. Colorless solid (yield 83 %, 1.6 g) wasobtained. Asample forthe structure analysis wasobtained by recrystallizationfrom hexane.
1
HNMR are availablein the CIF.
Elementalanalysis -f ound: C,9 0.40 %; H,9 .56 %; calc. for C 36 H 46 :C,90.32 %; H,9.68 %.
Experimental details
The structure shows two disordered atoms, C53 and C54, in one butyl group, which were split into to two positionseach due to their large Fourier difference peaks.The major part (C53, C54) hasanoccupancy factor of 0.59 (3) .
Discussion
Indenofluorenes are known to have good fluorescence properties and high chemical, thermaland photochemicals tability due to perfect planarity and p -conjugation, which attract considerable research interest in optics [1] and optoelectronics (for example organic light emittingdiodes, OLED) [2, 3] fields during the past years. Toour knowledge, up to now, there have been few reports about crystalstructure of indenofluorenes. Herein, a6,6¢ ,12,12¢ -tetrabutyl substituted indenofluorene compound wassynthesized and its crystalstructure wasdetermined. There are two independent molecules in the asymmetric unit. The main planes of the two types of molecules are nearly perpendicular, with adihedralangle of 85.17(4)°. The main body indenofluorene is perfectly planar, which is defined asP1. The maximum deviations for the non-hydrogen atoms from the backbone are 0.044(2) Åfor C3and 0.044(2)Åfor C10. The two butyls connectedbythe same carbon atom are nearly co-planar. The two butyl planes P2(C20 to C28) and P3(C9, C29 to C36) are nearly parallel with adihedralangles of 0.3(2)°. The dihedralangles of the butyl planes and P1are 88.9(2)°(between P1and P2) and 88.8(2)°(between P1and P3), respectively, which indicate thatboth of the butyl planes are nearly perpendiculartoP1. The bridging carbon atoms C9and C20 exhibit typical sp 3 hybridization. The bond lengths of bridging C-Cbonds connecting three phenyls viaC9and C20 are
.520(3) Å,which are typicalsingle bonds. This is easy to understand, considering the five-membered rings between the three phenyls are non-aromatic. However, the lengths of two bonds connecting direct the three phenyls are d (C1-C7) =1.468(3) Å, d (C4-C14) =1.469(3) Å,which are remarkably shortened compared with typicals ingle C-Cbond. These dataindicate that there is some conjugation among the three phenyls along the main axis of the molecularbackbone. The title crystalstructure indicates thatt he introduction of bulky butyl groups at6 -and 12-position will greatly block the p -p packing between different molecules, which will increase the solubility and then be helpful for the fabrication of films in devices. Additionally, to adopt this indenofluorene to enhance the conjugation of p system,the perfect introduction point will be C12 and C17. 
